From DNA Sequencing to Clinical Trials: Finding New Targeted Drugs for Acute Myeloid Leukemia.
Acute myeloid leukemia (AML) is a heterogeneous disease characterized by clonal expansion of myeloid progenitor cells, resulting in disturbed hematopoiesis and bone marrow failure. For decades, AML therapy was relatively straightforward: clinicians assessed whether the patient was fit or unfit for standard chemotherapy and selected the treatment from among limited choices. With the advent of high-throughput sequencing technologies, significant progress has been made in unraveling the AML genome and understanding leukemogenesis driven by recurrent mutations in signaling and kinase pathways, DNA methylation, and spliceosome complex genes. We are now poised to see our research-based advances translate clinically into the treatment of patients with AML. As recently as within the last 2 years, the United States Food and Drug Administration (FDA) approved eight novel therapies for patients with AML. In this review, we discuss recently approved agents targeting fms-like tyrosine kinase 3 (FLT3), isocitrate dehydrogenase (IDH), B-cell lymphoma-2 (BCL-2), and other promising novel AML agents that are in late stages of clinical development.